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(54) COMPOSITE MAGNETIC PARTICLE AND COMPOSITE MAGNETIC MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a composite magnetic 
material capable of establishing the compatibility between a high 
permeability and a high resistivity in a high-frequency region. 
SOLUTION: A metallic material coating film 32 is coated on the 
surface of metallic magnetic particles 31, and further the surface is 
coated by a ferrite coating film 33 being an oxide magnetic coating 
film. By providing the metallic material coating film 32 between the 
ferrite coating film 33 and the metallic magnetic particles 31 can 
suppress the diffusion of oxygen from the ferrite coating film 33 to 
the metallic magnetic particles 31 at sintering of the composite 
magnetic particles, thereby avoiding reduction in the resistivity of 
the ferrite coating film 33 due to oxygen deficiency of the ferrite 
coating film 33, having conventionally been caused at sintering at a 
high temperature of 400° C or over, and reduction in the insulation 
performance among the compound magnetic particles. Moreover, 
since the composite magnetic particles, after the sintering, are 
bonded via a ferrite bond region 35 with a wide contact area, a high 
permeability can be maintained. 
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g3 2^tsttfc^%p^cD^^att^^"t > ^;^L^^rii<5int. m s a & a* K < * 5 

[^1^15] 
[ 0 0 4 5 ] 

9 J ^S!?Ut7x7^ h«JS3 3^gf 0 tt^Sfe5:^ iti^o rr-c, ro# 

[ 0 0 4 6 ] 

86 (a) il*^^^J(Dmfr0^^att^^c7)»rffi«lB&[g), B6 (b) 110 6 (a) 

^ Litfc&m&&*t: mm z bitten temn + tommmtomx *> z 0 ^^mm^m^^^ 

Jft «: , & S ffi tt S ^ 3 l<DagSfC«10ftjR$rttttjR3 2 a 2©&It^SJg3 2 

b ^bf-^^^MSr^^^^ h « Jg£ 3 3^»«Lfct><£>-?&5 0 

[ 0 0 4 7 ] 

7 ^=7 J h &jg£ 3 3^18)46^ 31 ^|Cll©&IfffittR3 2 a £12 £ ~ 

<a»*<affi»£»*iJ-*-S-i:S:W«E£ L , ^ * T (i 4 0 O o C^±©igliie0$(:4i:TVN 30 
£7^7^ b ft fill 3 3(D»*^il:gHt57x7'f h ft fiH 3 3<£>i&ti:i£<0{£T£ : «'&« 

6 (b) t^t<t5lc, *t4*»Mt:#t5 7*?>f H»*|*3 5t*Ltll*t 

S^f 2cO^Iff»«|g3 2 b 7^7^ h ft fill 3 3^^ 

|ig <D ro££t>9j AU»iftoT»«Sft5-7i5>f MSR3 3(D»*ttt«»5:i 

ib t * s o 

[ 0 0 4 8 ] 

t5fcfe©7 n-f -r - btfo^ 0 % -f , & B B£ & ^ 3 1 £ §£ "T S y 7 S 7 1 40 

-r z> t , *Th^>rxtt3ft«a*u^ 0 4«itt»»i ltw:, ^ - ^ n » ^ ( 4 7 /< - 

-vn-f^>7 8^< — n >f ) s C o F e fci ^- (Co30Fe70 N Co50Fe50) , F 
« t> £ S jft* , «tt»iB*LT/BV^IB<DJH»»#*^^ 

[ 0 0 4 9 ] 

9; , & B B£ t£ ft ^- 3 i(OSi(;Si(Z)4Stt^S)g3 2 aio']:(;i2^4ittS»8 50 
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32b^Sclf^ ( * v- y y S 7 2 ) 0 rtl^2@O^M«-^ffi^ (32a»J:V32b 
H^^r^^o ttll, K £ s£ ^ . CVD, # J y^4if©(t 

«)4^ft-ettIS:ffo tvn^o &JSfcr**«J8l3 2^«*tt«^«tttt^W + 
W^^C*:^ <^St5fcfe > &Il8l4^f 3 l (Dftg^Stf @, fe 5 « ic » *■ 

5:ii45 7x7^f b*^3 3(0»ltl3itf8I4ifi;J:ot*lftl(*i:l(|||t5s& 
Hrt*fo£ 0 r <£> Jgl , & S S£ t£ ^ 3 ira^«»Wi»-&«rfi«S-&*V^fc^^tt<eS^< 

t5i, IRff*lnm— 5 0nm<Dttffl^ffiUfflir5£«fcV % o 
[ 0 0 5 0 ] 

I^r^^^Ilg^iltfSi: ITij:, Cu, N i . A u , F e . C r . Pd, S n ft if 
&«W»a*^K^U^rv^<t»*ffi«feKJha**5/h*<ftSfe«). m 1 <£> & 

MW^^fll3 2a^^S<>LTCu, Fe, S n V> 5 : t 5 : i i«8* I V\ 

- ^* > m2t7)^H«-^®^3 2 b left 7 i 9 -Y h«!3 3 » J* M *5 5 I" o # £ :b 9 j 
*ft<-rS«-»a*am*;h,, F e«:4frtr»it5ri:*ff4L<, Fe^fr^-T^ri: 

r r o £ £ ;b 9 j &*fciSfc5::£;&*"C£5o 

[ 0 0 5 1 ] 

|2^4IttS«l3 2 b#F e Sr^frr 4:#ff*lV^lfttt, 7 i 7 *f h > * & 0> 20 

5 0 F e(0$BlCI4Itt!iW#ft<OOHS^flF4L, :©OHS±lC7i 7>f h^«ftt5 
p 7x7 / hOSICIl#ftOOHS^#ftf5fci«), I©0HS(0±|C7x7^ f * file 

j&5oT> F e t4fr»*©ft»-C*2©4Stf»«R3 2 b Sr L t *5 *t tf , 7 ^ 7 

h»K©Wttt»ft»ti3V^T)|2 ©4I#»*lt3 2 bii(:IIi< ^^^^ h f+ 
fit r o # £ :b 9 J # £ < ft 9 . ^r^^m, #6ft57x5^H[B33©JS*ttti(( 

< ft 5 r t t ft 5 o 

[ 0 0 5 2 ] 30 

r. ti fcifcv* X , lftS^Bttfif ^SffildKft«i8tt«'i|£ftfe5 7x7^ h«K3 3* 

ists ( * r- 5/ y s 7 3 ) 0 :©7x7>r UKRiasisjift, »HFXitt3,«cE«jsn 

TV>5jBt»ijB7x5>f y#fti:J: 9St1rt5„ * tt « H: * *^;y:/S7 2-?# 
fcnfclfta^Btttte^S:, F e C 1 2 . N i C 1 2 fc 1 <t {>' Z n C 1 2 (T^S'&TK^fS^tC 
g « £ it" , ift!J-e$)5Na N0 2 fc^tfpH^^bn — /U»J-efc5NH4 OH^^f^fi 
RftS*itf&pHi:9. 5i:fto Q 5«8«oi« SrJJSC i 5 6 bici:ft«f 

*UC £ 9 , lftS^S^f-OSICN i Zn7x7>f bKRJi^Sf 5:H^#5o * 

^ (D^M<DU^ ^ , fii±> aTt?ll2fta^8ttfi^i:^^, - tD^^ctttf) 40 
tilt 2 & 7 \s xtfim Item 3ri^8S37»«l:««t5, 

[ 0 0 5 3 ] 

2 fcfc^Ktea^*: Affile** tt-f4 7 B i/^t7 5 w^jSI*ffV>Efi)*^t^ 
( * T y ~? S 7 4 ) . :^)«itlj:8f H±[t*f:^^lt*5bf , S?»«»34tiS 
fii I tv x 5 l£ ft v > „ 

[ 0 0 5 4 ] 

#P)tltEft*4 3 0 0 - 9 0 0 tSS^I«tiSt5 (^^^/^S7 5) o r 05 m 
ilU97x?^ h8d«*3 S^JR/JSiirt^Btttt^lRll^lll^tS. ft > * 
S©*Bj5ll*«TtJ:v^, jp ft a* 3S 7C # ffi St *c ft h ft ^ «£ 5 Ic + ^^^ft^^^-CfT 
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5 0 

[ m m m e ] 

[ 0 0 5 5 J 

*JIHIi*ltB, ^»P]5CfcMt5Sl(04g«^«i3 2 a i t t P d 4 ffl ^ f:« C o 
^TRWtSo & JR ttttffi ^-.3 1 i L T I* > 7k T h^^Xffi-C^j^L^¥^&^@8 M m 
W^'-^n^ tiF (4 7 a' - -^u^U^F) SrfflV^o 
[ 0 0 5 6 ] 

{b^^y^coa^filc^fcfttc, 4tt -fk ^ 7 ^ t> A (0. l g/y t t&M (35 v o 

l%t2al/!)s'f^) IfiUditSIUiilll^^MLfc. 10 
[ 0 0 5 7 ] 

r <D m . R»St5:ift<lKii,tJ|2o4itt»*ll3 2btil!i8lfc. ft ft 

tt , m2o^®w^^^3 2b^^^(7)fe^^ > mi & $ - m . D^t^s, yst 

fi«7 0 OtICftofcF eW{tf > jx^riS ( p H 9 ) f> 1 # 

t« t^t*)5*, tt JS £ A m Sk ± m < t ft V> tf> , SiHOOtCTlf, Fe« 
l nmi:45J;5(;S]|lLfc c 

[ 0 0 5 8 ] 

#J X tt > 7x?-f (FeCl 2> N i C 1 2 , Z n C 1 2 (^S^^gfiK) td % 20 

fit S!:4^ft^?) 6 0»B8»lfc, rco^mm^TK^^^r/ft^Sr^ToT. - v u 

o 

[ 0 0 5 9 ] 

n (Dm^m^n^m 1 gSr&^t-ftiSLTl 0 t o n / c m 2 (Dffi^-T?-tt^U^^c^ 
t#btlfcH»fr5:i^tt 2 0 0 , 4 0 0 Sf:|j;6 0 0 tO^lSt5»ffl, 
ffl«<0««r^«ttE/&S"ti:fc o ^ ^ J: 9 I: L t , ^ ^ 8 m m . ft <g 0 3 m m . J? £ 3 m 
m^y y^KOnr ( * a 0 . 13 cm 3 ) ^Slf: 0 
[ 0 0 6 0 ] 

(Dmm^mmmm^m^m (tem) (a^ssifcK^, m^at^si^^ 30 

MtKOSMfttd, tt»*U&t52 0 0\:*3e^ttJte*tttttt (Hi (a) [Z 

fSSt^tt*) lcftot* 9 , 4 0 0 tiSi?ltI^[:l8«ttS (Hi ( b ) (c ffi a -f 
ic/^o tVN)^(Di:t t, 6 0 Otlfef (103 (b) (c^t^ J; 5l-^s/^»S 

^^t«i(C^o t^/c 0 ft *5 , 7x7^f F»8 3 3 ^^^«ot^Iitt8f 3 1^± 

a & \*x\,* zmmi&fb ztouz ti&t>*<> tio £ ^ > S2^4i«-issig3 2 

[ * js m 7 ] 

[ 0 0 6 1 ] 

t\ *J8W©|ftl:it % rt> o , ®t£&^tfTV^&SW^£L-Cte, N i t C r 4> -6 

o * ** « -e tt , 4itt(sfKtNi*|i^:^Hf: 0 ft & . mm m 6 t» 

WLfc»Sliioffi8il!|i©4l»»*i3 2 a o»i8li©*iffc5fc«), T T 

[ 0 0 6 2 ] 

^^to/c 0 ^ * 3/ * o ^ ^ jbk & m n & w c r * m -r ti « * *« , * ^ as m x 
ll^ff i tv^ ft ^ D 

[ 0 0 6 3 ] 50 
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zti h <owuikm\cttt^x , m*t~ vita's ftiy yatM ^^±t;?L»iifi)t»i 

LfcNiOft*^y*» (pH4. 5) 5 Oti:«^, - ^*«t*«iL 

4tf 5,/<-vB^8f 3 i4:i»B8»Lfe 0 Au«gw»«^«l:, * IB * Sr « < L 
ftV^/ttf), fSIi5 Ottfi<R£ltN i i^)f Siifi 1 0 n mic««l ITV^ 0 Z <D N 

i ■ » A 1ft tt , Sftlt*i*5:i4<)|2o4lltf»*8 3 2 b*iff7x5-{ h 

* 7 * y << HHR*««Ufc«*«tt«fi«»«Sii5. 
[ 0 0 6 4 ] 

rcD^S^^tife^^l gSr&StcaSttLTl 0 t o n / c m 2 OJE^-e-tt^U^^^ 10 
tnn/tE^»^I8iS 2 0 0 , 4 0 0*fcf* 6 0 0 < Ctf>#fflL£-C5#IB, # 
ISMcDli^^T!§I^S^^it^ 0 :©J:5l:Lt, 8 m m , rt@03mm, £ 3 m 

m(0 y y^'iCDn7 ( <* « O . 13 cm 3 ) £ ^ ®S L f:: „ : ^ ^ n 7 (^) Hrlttll^I 
« 6 X R W t fc « • i R « T fo o fc o 
[ 0 0 6 5 ] 

£ *d ft X J > ? ? f & & l, , ^«^B-H7t7^f-«:ffiV^i:^fi$ClMHz"C^lt 

aa^MsSrafjseLfc^jftSrK^-r^fcfe^ia-e, tt « <a » , JtRW 1 37 

SiSiS< 45l:ofttltSK*35SfiTLtv^-5^l:MLt, 41#fifil3 2 £ i£ fc 
^^l»/5^4t^f:^Tfc^ 0 E] 8 ^ L 7c ^ ^ , i 5 L ^c^) t l^liC, & JB 

[ 0 0 6 6 ] 

m s Sr»ttfeiB*S:RWt'5t»©H'Cfc5. Xtt0l4tt&jRttiR3 2 ^ N i *g Oil 
^^^ffi^J-Cfot), *IW7BN i iF e(D2li»lCl ^<£>^;&£0iJ-efc5o Z <D m 30 

*^S!)^4J: N i <b F e W2iiI(CLtHffi«i7©l) ^^^T^igJiiSi^ttte 

> 2^N i m®^nag0fj4coy y^370#tti:ltRLTIi^W;ititi^ 

t 5 : i C J: ^ /<-vn^S?3 lffi2IBOl6»tt^i^±LT««»iPp<D«*«tt<Ofi 
T mm £ in Z £ ic £ 9 , Kfl»««-etJta8*M s(DfiT*4<, ft JD & ft 

[ 0 0 6 7 ] 

^ f&t^fc*^ ft ^ £ ffl ^ £ £ . ft»«*ffcfcft«a*ffc£v>5**WO»*tt*fc 

* # < ft 3 . * >t , *j/^»*fc«i4*5fc»i:4ir^3*^Kt*lintt«t»t 40 

[j^SI±OfiJffl-pTtgt£] 
[ 0 0 6 8 ] 

[ 0 as <o n m ft r w ] 

[ 0 0 6 9 ] 

*RWTSfc»<0BT*>s o 

[02] ^^^^&T^^L^(S^^^^ttfe^(^±cO^M^^cO^J*|ftigr5^i60|Kl 50 
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V fe 5 . 

[Ei3] mmm i nm&m&tiLi-cnm + ztsLw-t ztz&cow-e, (a) nm#(Dm-&m& 

tt^-ro*rffi**BL (b) &m & m&U* * & £ V <n <n Wim%!tl& m -? $> Z 

z> tub <o y * — ^ * — h -e h z> . 

[06] ^^^JScOlS^^ti^^CD^^^|^0^-r^^^(7)0T, (a) lil|i{*:<0«<&«tf: 

o 

[1217] B6»c*Lfc**«|SO*^«tt«^^iV*©«ief*©»3fi^o-fe^Sr||lWi- 

[08] *Mi«6i3±V**«7T#fcixfc!;i'^a!=iT»cl6*«lf*ixfci»«:*Sr*# 
oltt^yy^^f^SL, Sl©B-H7t7'ff-*fflV<Tlifit»lMHzfrotta 

[12)9 ] **«7*ij:tr*jfiffii4T»fonfcy y^ = 7fflHiKt smh z t?<d vtmmm » 

[ fiF ^ <o K W ] 
[ 0 0 7 0 ] 

1 l lfc IS t£ & Jg 

12 

i 3 m&w&m.^- m ± cDKi&n 
3 i &mmvk®LT 

3 2 &Jg****#tJg| 

3 2a mi © & Jg *f ffi g| 

3 2b 12 <D & Ji *t !ft « Jg 

3 3 7 ^ 7 h ttlgl 

3 4 ^r^g^MSB 

35 7 * 5 4" 
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